In this paper, we investigate a brief survey on the three-sphere motion by using the quaternion interpolasyon SLERP. Firstly, we consider the moving and fixed quaternion frames for three-sphere motion onto a unit quaternionic sphere. Then we calculate the equations of the velocity and we investigate some properties of the canonical relative system. Finaly we give some examples for these equations.
INTRODUCTION
Quaternions are found by Sir William Rowan Hamilton in the midnineteenth century to generalize complex numbers in some way that would be applicable to three-dimensional 3D space, (Hamilton,1853) . The quaternion has a scalar component and three imaginary components. If a quaternion given by 0 ( , )= q obeys the constraint .1 qq= , the locus of these points is the hypersphere S 3 . The most important property of quaternions is that every unit quaternion represents a rotation in three dimensional space. Since the rotation matrix is a very complex structure, the simple structure of the quaternions ensures that we can make the three-dimensional rotation movement easier.
The spherical motion was previously studied by Garnier in (Garnier,1956 ) and obtained spherical Euler-Savary equation by H. Müller in (Müller,1963) . He calculated the motion velocities and pole curves of these motions in Euclidean space. Thus, the quaternions have been firstly investigated for the spherical kinematic by Blaschke in 1960 , (Blaschke,1960 . Some basic preliminaries of theorical kinematics, three-spheres and quaternions can be found in [ (Hacısalihoğlu,1983) , (Hacısalihoğlu,1983) , (Hanson,2006) ]. In the mechanical and robotic engineering, spherical motion is useful for every motion of the spherical mechanism. We can see some papers related with applications of spherical motion for spherical mechanisms in [ (Larochelle,2000) , (Liu et al., 2003) , (Yang et al., 1964) , (Alizade et al., 2005) , (Kuşak et al., 2011) , (Shoemake , 1985) ]. Although the quaternions have been used in some scientific areas as physics, kinematics, mechanics, robotics and etc., nowadays the quaternions have been began to use commonly in the computer graphics and computer game animation. The methods of quaternion interpolations were defined to the graphics community originally by Shomake in the papers [ (Shoemake , 1985) , (Shoemake , 1987) ]. By analogy to the acronym "LERP" that might be used for ordinary linear interpolation, Shomake coined the term "SLERP" for "spherical linear interpolation", a terminology that remains in common usage. The SLERP can be transformed to provide close analogs of the anchor-point and tangent-direction properties of the conventional families of Euclidean splines. It is reasonably straightforward to develop uniform quaternion spline families in an elegant practical form, and he discussed quaternion splines thoroughly. The fundamental concepts of quaternions, methods of quaternion visualization, applications of SLERP etc., in (Hanson , 2006) . We have seen that the motion of the quaternion spheres is not examined before with SLERP. In our study, quaternion sphere motion was investigated with SLERPler for the first time. In the preliminary section, some basic concepts about the three-sphere, the quaternion algebra, the SLERP and the matrix representation of the rotation are given. In the main results, the orthonormal quaternion frames 0 1 2 3 {O,e ,e ,e ,e } and   0  1  2  3 {O,e' ,e' ,e' ,e' } are taken to represent moving three-sphere S and fixed three sphere S in the four dimensional space, respectively. Then another orthonormal quaternion frame 0 1 2 3 { , , , , } Ois taken, and this quaternion frame is called relative orthonormal quaternion frame. Furthermore, we calculate the equations of the motion velocities of one parameter three-spherical motions. Also, some relations about pole curves are obtained by using SLERP. At the end of the study, we give some examples about the concept.
2.PRELIMINARIES

2.1.Three-sphere with The Quaternion Notation
Three-sphere which consists of the set of points equidistant from a fixed central point in four dimensional Euclidean space is a higher-dimensional of a sphere. In coordinates, a three-sphere with center 3  4  2  2  2  2  0 1  2  3  0  1  2  3 {( , , , ) :
is defined the unit three sphere. The three-sphere is also represented by quaternion set . Therefore the unit three-sphere is given by using the quaternions as (Hanson,2006) .
2.2.Quaternions Algebra
Consider the quaternion variable 
Also, the multiplication of quaternions in Eq (1) can be written in matrix form as 
Here, specially if ., (Hamilton, 1853) , (Blaschke,1960) , (Hacısalihoğlu,1983) , (Hanson,2006) ]. One of the interpolation methods with using the quaternion is spherical linear interpolation (SLERP) defined by sin( (1 ) 
where cos cos 2   = , (Hanson,2006) . 
3.MAIN RESULTS
3.1.The Three-spherical Motions By Quaternions
quaternions. In the present case, the quaternion frames of the moving K sphere and the constant ' K sphere would be as; 
The matrix that is formed by the   0 1 2 3 e e e e     quaternionic bases belonging to the constant ' K sphere would be calculated as; 2222  0  1  2  3  2  2  2  2  0  1  2  3  1 2  0 3  1 3  0 2  2  2  2  2  1 2  0 3  0  1  2  3  2 3  0 1  2  2  2  2  1 3  0 1  2 3  0 1  0  1  2  3ˆˆˆ0   00ˆˆˆˆˆˆˆˆˆˆ0  2  2  2  2  .ˆˆˆˆˆˆˆˆˆˆ0  2  2  2  2ˆˆˆˆˆˆˆˆˆˆ0  2  2  2  22222  0  1  2  3  2  2  2  2  0  1  2  3  1 2  0 3  1 3  0 2  2  2  2  2  1 2  0 3  0  1  2  3  2 3  0 1  2  2  2  2  1 3  0 1  2 3  0 1  0  1  2  3   000  0  2  2  2  2  .  0  2  2  2  2  0  2  2  2  2
Each three quaternion frame system would be in the same rotation direction,
q eeeeeeeeeeee q
As seen from the above equations, it is possible to transfer from one system to another using the rotations around the O point. 
Here, we can see that the calculation will be made using the equations given above; (Hanson,2006) . If we are to use the differential equation (5) 
By a similar method, the following differential equation is used to obtain the changes of the bases in the
The model of the three-spherical motion by using quaternions created above is structured according to the informations in [ (Blaschke,1960) , (Hanson,2006) ].
3.2.Velocities in the Motion:
Let us assume any quaternionic point, whose coordinates are 0 1 2 3 , , , x x x x according to the attribution system, is X . The X point ,.
Similarly, the change in the X point according to the K sphere is 1 1 2 2 3 3 0 0 0 1 2 3 3 2 1 1 0 2 1 3 3 1 2 2 0 3 1 2 2 1 3 3
What we have calculated here is the "absolute velocity vector", which is the velocity of the ,.
If the X point is constant in the K sphere, its velocity according to K is named as the "dragging velocity" and given that 
sin( (1 ) ) sin( ) , sin sin sin( (1 ) ) sin( ) , sin sin sin( (1 ) ) sin( ) , sin sin (1 ) ) sin 1  2  2  3  3  0  1  1  2  3  3  2  1   2  2  1  3  3  1  2  3  3  1  2  2  1  3   sin  sin  sin  cos  sin  sin  2  2  2  2  2  2  ,  cos  sin  sin  cos  sin  sin  2  2  2  2  2 
and from Eq.(11), the constancy condition of the X point in the K sphere is obtained by ( ) 1 1  2 2  3 3  1  1  2 3  3 2   2  2  3 1  1 3  3  3  1 2  2 1   sin  ,  cos  sin  ,  2  2  2   cos  sin  ,  cos  sin  ,  2 2 2 2 0  1  1  2  2  3  3  0  1  1  2  3  3  2  1   2  2  1  3  3  1  2  3  3  1  2  2  1  3   sin  sin  sin  cos  sin  sin  2  2  2  2  2  2   cos  sin  sin  cos  sin  sin  2  2  2  2  2 
Thus, using Eq. (13) (8) and (9), the system of the differential equations belonging to the attribution system are represented according to K with the following equation; 
A Numeric Example
First, we obtain the basis system of two intertwined sphere motions, after calculating the spherical bases of the Other velocity vectors formed during spherical motion can be calculated in a similar manner.
